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Risk-averse culture.

Low priority on innovation combined
with short term focus.

Instability (e.g., funding uncertainties,
project descopes and cancellations).
Lack of opportunities.

Process overload.

Communication Challenges.

Organizational inertia.

Innovation
Barriers
at NASA
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Note: Wicked Problems can't be solved,
only altered or partially addressed

NASA’s
Wicked
Problems

. hot understood until

after formulation of a

solution.
. No stopping rules

. they have outcomes;
not right or wrong.

. novel and unigue.

..“one shot operation”.

... ho given alternatives.
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Innovation Cycle
with Feedback Loops and Fracture Points Performance

Superior

Baseline

* Threshold
Ideation —> Designing —> Building —)‘70)
‘"
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Seu *“ e’ \ -;-— .-:A.: Technology

N /’ Readiness

Feedback as needed by e $ - $ ,,v’/ Level (TRL)
added schedule §TRLY
b cinire - Technobogy Demonstratons | et

Design, Build and Test (bridge the “valley of death”) ;Z g

TRL1

Early Stage Development (feasibility)
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Y — fracture points (e.g., ideation; design dialogs & environments; communications)



Double Diamond of Design
Leveraging Divergence/Convergence Cycles

Defining the right problem
or opportunity (what? why?)
Explore challenges

Finding the right solution
(how to?)
Generate ideas

General problem / question
Specific problem / question

Research;

N potential
insight into

Insight and specific solution

synthesis; solutions through: = that works;
. the problem; 2 % . e .
0 identify area ideation; © validate and
TRl 7 user-cent‘:‘re’, to focus on brainstorming; = implement
empathetic concepting = prototype

Refine
and build

Explore
insight possibilities

Look for
meaning

Discover Define Develop Deliver

Specific solution / design

TRL 3

Deliver
feasible
point
design

od 3d| YOd—IeHAulled

yoless

GLOc aunp



Simple Circular Cybernetic Loop
Improving Organizations with Focus on Connections

to reduce variety
of the environment

control loops '\
b
-

feedback loops
< to increase variety
regulator —  process ~  environment of the regulator

V — Variety
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Circular Communication Loop Between Two Actors
Exchanging ldeas through Circular Communications

Carrier

Information Transmitter \ Receiver Destination
Source (voice) Signal *Received (hearing) (cognition)

Message Signal Message

Noise
Source
Received * Signal Message

Signal Transmitter Information
< (voice) Source

Carrier

ActorA Actor B

Message

Destination Receiver
(cognition) (hearing)
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Language
Matters

At IPPW
we discuss EDL TPS options,
Including
HIAD/IRVE; LDSD; W-TPS;
and ADEPT.



The Need for Designing the Design

of Innovation Environments

Converstation to
Design the Designing

b

Converstation to
Create New Language

Ref: P Pangaro - Co-evolutionary design

—
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Converstation to
Agree on Goals

b

Converstation to
Agree on Means
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Designing External Communications & Public Outreach
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Planetary Probe Workshop

g

9th INTERNATIONAL PLANETARY PROBE WORKSHOP

Short Course: Probe Sciepce Instrumentation Technologies  June 16-17

JUNE 27 - 30, 2006

"‘1 Ll
PLANETARY PRQ

C o e oA
7' INTERNATIONAL
Planetary Probe Workshop

Barcelona, Spain
June 14 -18, 2010

Shar? Cowrse oo
Planetary Protection
7 x0

Portsmouth
Virginia, USA

June 6-10, 2011

Atmospheric

o Haht Qustames
o Flight Systems

=Y i Technologies

12" International
Planetary Probe Workshop
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Design by Inverting the Meaning
“... the other way around...”

Phoenix lander MSL/Sky Crane
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Design by Inverting the Meaning
“... from many to many... to ... from one to many...”

WTPS preform WTPS test article: pre-test & post-test
(preinfusion)

WTPS preform Crew module
(resin einfused)

Backshell j

. " Compression
'y < pads
Heatshield -

| 6 Compression pads
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Design by Cross Pollinating Ideas
“Umbrellas”
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Design by Cross Pollinating Ideas
Protecting “Payloads”™

Pathfinder
airbags

Car

airbags
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Design by Cross Pollinating Ideas
Inflatable Solutions

Thumbleweed Rover " s i
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Design by Cross Pollinating Ideas
Rocket Assisted Landing Everywhere

-

3

C130 Lockheed-Hercules Rocket Assisted Landing ol Space X Mars landing concept
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Summary

We need to

use cybernetics to gain better perspectives

introduce novel languages emerging from

Design Dialogs, leading to new options and outcomes
Design the Design of Innovation Environments
change organizational culture through cybernetics
(focus on connections not boxes in org charts)

leverage multiple divergence/convergence cycles
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12" International
Planetary Probe Workshop

Cologne / Kéln Germany
15-19 June 2015

Short Course on Radio Flyers: Principles of Communications,
Radio Science, Radar, Navigation & Tracking | 13-14 June

www.planetaryprobe.eu
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